Nuclear proteins damage by alkylating agents with different degrees of carcinogenicity.
We have tried to establish a correlation between the carcinogenic potency of two alkylating compounds and specific target sites in chromatin. We have therefore compared the nuclear metabolism of radioactively-labelled methylmethanesulfonate (MMS), a relatively weak carcinogen and N-methylnitrosourea (MNU), a highly potent carcinogen in cultured primary hepatocytes which have, high microsomal drug-metabolizing activity and in V79 Chinese hamster cells which have low microsomal enzymatic activity. The modification of specific amino acid residues in acid-soluble nuclear proteins (H) and non-histone nuclear proteins (NH) was studied after exposing the cells to various doses of alkylating agents overnight. We found that at all doses, mainly the cysteine (Cys), but also to a lower extent the histidine (His) residues are methylated in both H and NH protein fractions by MMS. At high doses of MMS, traces of methylarginine and methylated lysines could be detected. MNU predominantly methylates lysine and arginine residues, the former being found mostly in H, the latter in NH. Although both hepatocytes and V79 cells metabolized radioactively-labelled carcinogen, a higher percentage of counts were incorporated by the hepatocytes; 'unusually' methylated amino acids were detectable in the hepatocyte proteins with relatively low doses of the alkylating agents but not in V79 cells. In the presence of exogenous microsomes, during exposure of V79 cells to the alkylating agents, the amount of amino acid methylation is qualitatively and quantitatively similar to that found in hepatocytes. Our data suggest a specific mechanism of protein methylation, at the level of target amino acids, for carcinogens with different potencies similar to what has been found for DNA bases. A component of the microsomal fraction (S9) may be able to enhance this effect.